I. INTRODUCTION
The detection of gaseous H20 in Comet Halley from the NASA Kuiper Airborne Observatory (KAO) convincingly established that H20 is a major volatile component of cometary matter .
That work also demonstrated that excitation of the H20 u3 vibration-rotation band in the coma is dominated by infrared fluorescence, a mechanism that only recently received theoretical attention (see e.g. Weaver and Mumma 1984) .
The combination of a realistic infrared excitation model and high spectroscopic sensitivity for studying near-infrared cometary H20 bands from aircraft gives unprecedentedly detailed glimpses into other physical conditions in the coma. Weaver et al. (1986) used this diagnostic potential at moderate spectral resolution (X/AX=3xlO ) to study temporal activity and spatial variations in Comet Halley's H20 emission, and they correlated this information with other spectral data, including simultaneous observations of OH and continuum emission from the International Ultraviolet Explorer satellite (IUE) . We present here very high resolution (X/AX=3xlO5) observations of H20 in Comet Halley. The positions and widths of the H20 emission line profiles reveal characteristics of the velocity field in the coma. A portion of the comet's spectrum is displayed in Figure 1 . Thirteen H 2 0 lines were identified in the complete spectrum; these are listed in Table 1 . The signal-to-noise (rms) ratio . in the strongest observed line is about 80. The theoretical unapodized instrumental resolution (Rayleigh criterion) is 0.014 c m -l , equivalent to a velocity width of 1.1 km at 3800 crn-l. For comparison, the signal-to noise ratio in our pre-perihelion observations was about 40 and the instrumental velocity resolution was 3 . 2 km s -' ). The improvement in o u r post-perihelion data is due in part to a smaller geocentric distance, but primarily it is a consequence of higher line intensities due to an increased H 2 0 production rate ). The cometary H 2 0 lines in Figure 1 are Doppler-shifted to shorter wavelengths because of the comet's geocentric velocity Az-43 km s -l . This large value placed each cometary line on the far blue wing of the corresponding telluric H 2 0 absorption (see Figure 2 ) . Table 1 : (1) were 55" and 6 6 " , respectively. The viewing geometry would then have placed the maximum H20 outflow at angle 19-55'-4 with respect to the cometEarth line-of-sight at pre-perihelion and at 8==66"+4 at post-perihelion.
We estimate that 4=-8" from our nucleocentric velocity measurements.
This value implies that (1) the H20 outflow actually was spatially restricted to a direction along or near the Sun-comet axis, or ( b) The Gas Velocity F i e l d in the Coma
The outflow distribution will influence the observed H20 spectral line profiles at sufficiently high resolution. In general, the observed line profile is the convolution of the comet's velocity dispersion function 7 (VDF) with the experimental instrumental line shape (ILS) . The data in Figure 2 illustrate H20 line profiles from our high resolution spectra.
The ILS for the pre-perihelion data was a sinc function distinguished by its very prominent side lobes; its width defined by the Rayleigh criterion 
IV. SUMMARY
Our spectroscopic measurements support the following description of molecular outflow from Comet Halley. 1. Water appears to be widely dispersed around the nucleus. One plausible distribution is outflow into a presumably Sun-facing hemisphere, although spherically symmetric outflows cannot be excluded. The data are not compatible with outflow into any narrow solid angle.
2. The measured pre-and post-perihelion H20 terminal velocities were 0.9k0.2 and 1.4k0.2 km s-l, respectively. Since they apply to nearly the same heliocentric distance of the comet ("1 a.u.), their difference may indicate an unexpected asymmetry in the dynamic properties of the pre-and post-perihelion outflows. However, the shape of the VDF must be constrained by a more detailed deconvolution analysis in order to pursue this interpretation.
.
The outflow exhibited temporal variations as evidenced by changes in the natural width of the observed spectral lines. This variability may be diagnostic of some kinematic property of the outflow, but more analysis is required to identify it. It is significant to note that the water production rates derived from these infrared spectra also showed strong temporal variability, and, in particular, they were significantly enhanced in the post-perihelion data (Weaver et a l . 1986) .
The above description is consistent both with general expectations concerning the release of volatile constituents from cometary matter and with more detailed results from other recent observations of Comet Halley.
For example, direct images of Comet Halley from Giotto revealed multiple jets releasing material into most of the Sun-facing hemisphere (Keller et al. 1986 ). These jets plausibly sustain the field-averaged distribution deduced from our infrared spectra and they also account for the temporal variations that appear in many kinds of measurements of Comet Halley. We 10 observed large, rapid variations in the H20 line intensities throughout our program of airborne observations of Comet Halley , and others noted strong outbursts on time scales of a few hours [e.g.
ground-based images of dust outbursts (Sekanina and Larson 1986) ; dust and gas spectrophotometry from IUE (Festou et al. This activity emphasizes the need to develop more realistic physical models of comets.
We have demonstrated that remote infrared spectroscopic measurements can contribute to this task by providing measurements of kinematic conditions in the coma. This capability can be refined and applied to other comets which will not be as intensively studied as was Comet Halley.
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